Several commercial systems for the identification of the Enterobacteriaceae have been available for more than a decade. Generally, these systems consist of a series of biochemical tests contained in miniaturized compartments which are each inoculated with a suspension of bacterial cells in 0.85% NaCl. The impact of such devices has been significant, especially in the clinical diagnostic field for which they were designed (3) . One such system, the API 20E system (Analytab Products, Plainview, N.Y.) designed for the identification of gram-negative enteric bacteria, consists of a series of cupules containing appropriate dehydrated media and yields a total of 20 different biochemical tests. These biochemical tests, along with an independent cytochrome oxidase determination, generate a seven-digit numerical profile (or profiles) characteristic of each species (3) species included in the API data set have been reported previously (1, 2, 8, 22) . Although designed primarily for clinical application, the API 20E system has also been used to a limited degree in the fields of aquatic microbiology and marine microbiology (6, 10, 13, 18, 19) . The inclusion of the profiles of approximately 40 groups and species of bacteria in addition to the Enterobacteriaceae in the API data set has promoted the use of this system in areas other than the clinical field. Among the non-Enterobacteriaceae for which profiles have been included in the data base are Vibrio cholerae, Vibrio parahaemolyticus, Vibrio alginolyticus, "Lac' halophilic vibrio" (i.e., Vibrio vulnificus), and Aeromonas hydrophila, all of which are estuarine and aquatic denizens, but also potentially pathogenic to humans.
With the current renaissance of the study of the Vibrionaceae, the genus Vibrio has been, and is, undergoing extensive reevaluation (9, 12, 14) . This, along with the abolition of the genus Beneckea (4), has resulted in a doubling of the number of species recognized as belonging to the genus Vibrio (4, 9) . The 
MATERIALS AND METHODS
Bacterial strains and identification system. Thirty selected bacterial strains representing the Enterobacteriaceae, Vibrionaceae, and Pseudomonadaceae were used to evaluate the API 20E system and the influence of diluent composition. Of the bacterial strains tested, 27 were estuarine isolates, identified by the protocols recommended by Fumiss et al. (9) and by Hugh and Gilardi (11) for the Vibrionaceae and Pseudomonadaceae, respectively. o-Nitrophenyl-p-Dgalactopyranosidase (ONPG) was assayed in the presence of toluene (15) . Three strains, Serratia marcescens ATCC 8100, Vibrio metschnikovii PICC 61, and Vibrio anguillarum PICC 62, were obtained from stock culture collections (American Type Culture Collection, Rockville, Md., and Presque Isle Culture Collection, Presque Isle, Pa.). All cultures were maintained at room temperature (22°C) on seawater complete agar (16) with the salinity adjusted to 150/00 and incubated in the API 20E system for 24, 36, and 48 h, and the reactions were recorded. Duplicate API 20E strips were inoculated and incubated simultaneously.
Chemicals and marine salts mix. All chemicals were Merck Blue Label (Merck and Co., Inc., Rahway, N.J.) or when supplied by another manufacturer of comparable purity (analytical grade). Marine salts mix (Instant Ocean) was purchased from Aquarium Systems, Mentor, Ohio. Double-distilled deionized water was used in all diluents.
Diluent compositions. The nine chemically defined diluents which were used consisted of three groups. RESULTS AND DISCUSSION A series of API 20E systems was inoculated with cell suspensions of environmental and reference bacterial strains prepared with diluents of different ionic composition. To evaluate which diluent was the most appropriate for each strain tested (regardless of the biochemical test), the proportion of the total number of biochemical tests which were determined to be positive for each strain for each diluent was calculated, and these values were compared (Table 1 ). Not only was there variation in the proportion of positive tests per strain within each group of diluents, but there were also variations among the three diluent groups. The largest proportion of positive tests was consistently detected in the presence of the marine salts diluent group. The marine salts diluent prepared with the salinity adjusted to 20O/00 yielded the largest fraction of positive tests. Conversely, the 0.85% NaCl diluent (diluent recommended by the manufacturer for clinical diagnosis) consistently yielded the smallest proportion of positive tests.
To evaluate which diluent was the most appropriate for each individual biochemical test (regardless of strain), the proportion of the total 'Values indicate the number of times that the diluent proved to be the best (optimal) or worst (minimal) performer.
number of strains producing a positive reaction per test for each diluent was calculated, and these values were compared (Table 2) . Variations in the proportion of positive strains per test within each group of diluents, as well as variations among the three diluent groups, were detected. Also, interactions between the diluent(s) and several of the biochemical tests were detected. As in the case of the optimal diluent(s) for each strain, the largest proportion of positive strains was consistently detected in the presence of the marine salts diluent with the salinity adjusted to 20°o4,. The 0.85% NaCl diluent yielded the smallest proportion of positive results. Interactions between diluent(s) and biochemical tests (false-negatives or false-positives) were observed in the case of the 350/.0 marine salts diluent. These interactions were particularly pronounced for the following biochemical tests: (i) tryptophan deaminase, for which all strains are negative; (ii) indole, for which one strain, S. marcescens, is negative; (iii) Voges-Proskauer reaction, for which only six strains (20%) are positive; and (iv) gelatinase, for which several strains are negative.
Also, there were detectable interactions between the indole test and both the 3.5% NaCl diluent and the two NaCl-MgCl2 diluents. Specific reasons for these interactions are unknown. None of the three interacting diluents was considered in performance comparisons. The biochemical profiles of some bacterial strains, V. cholerae and A. hydrophila among others, were found to be unaffected by the diluent composition (Table 1) . For this reason, it may be assumed that for certain estuarine isolates the selection of a diluent composed of either physiological-strength saline (0.85% NaCI) or 20O/0, marine salts may be arbitrary. The biochemical profiles of other strains, however, were markedly influenced by the diluent composition. This was apparent in the 0.85% NaCl diluent systems.
Indications of the influence of the diluent composition on the biochemical characterization of marine bacteria are apparent in the profiles of Photobacterium phosphoreum and Allomonas spp. (12) ( Table 3) . P. phosphoreum is nonreactive in the API 20E system in the presence of the 0.85% NaCl diluent. However, 7 to that expected of V. parahemolyticus (Table  3) . Indeed, the API numerical profile generated from these results (4146106) is listed in the API Analytical Profile Index as "V. parahaemolyticus-excellent identification." Such misidentification by the API 20E system is accounted for by the fact that V. vulnificus and V. parahaemolyticus are differentiated by the ONPG reaction.
V. vulnificus yields a positive ONPG reaction in the API 20E system in the presence of marine salts, but not in the presence of 0.85% NaCl. The observed variations in phenotypic characterization cannot be directly attributed to either the presence or the absence of particular ions or salinity. Thus, it appears that the success or failure of a particular diluent is dependent upon a complex relationship between the type and the concentration of ions present as well as the overall salinity. Naturally, a bacterial strain incapable of a particular enzymatic process will not acquire that capability as a result of the substitution of one ionic environment for another. However, an organism genetically competent for a particular enzymatic pathway may be limited in its expression should ions required by a particular enzyme, coenzyme, or second messenger(s) (20, 21) be absent or in prohibitively low concentrations. For these reasons and on the basis of the results presented herein, the use of a diluent composed of marine salts adjusted to a salinity of 200/oo is recommended when using the API 20E system to rapidly characterize isolates of estuarine and marine origins. The use of diluents of higher salinities for use with halophiles may not be judicious in light of the interactions between high salinities and test reagents. Further study to determine the nature of the specific interactions must be recommended before an attempt is made to use salinities higher than 20°o4,. Consideration must also be given to the practice of referring to the Analytical Profile Index for identification of marine and estuarine environmental isolates, since this data base was not developed for these bacteria. This is especially true if a marine salts diluent is substituted, since by doing so one changes the basic premise upon which the API data set was compiled.
